Transgenic mice aberrantly expressing human ornithine decarboxylase gene.
We have generated transgenic mice carrying human ornithine decarboxylase gene. Two different transgene constructs were used: (i) a 5'-truncated human ornithine decarboxylase gene and (ii) an intact human ornithine decarboxylase gene. Transgenic mice carrying the 5'-truncated gene did not express human ornithine decarboxylase-specific mRNA. Transgenic mice carrying the intact human ornithine decarboxylase gene expressed human-specific ornithine decarboxylase mRNA in all tissues studied. However, as indicated by actual enzyme assays, the expression pattern was highly unusual. In comparison with their wild-type littermates, the transgenic mice exhibited greatly elevated enzyme activity in almost every tissue studied. Ornithine decarboxylase activity was moderately elevated in parenchymal organs such as liver, kidney, and spleen. Tissues like heart, muscle, lung, thymus, testis, and brain displayed an enzyme activity that was 20 to 80 times higher than that in the respective tissues of nontransgenic animals. The offspring of the first transgenic male founder animal did not show any overt abnormalities, yet their reproductive performance was reduced. The second transgenic founder animal, showing similar aberrant expression of ornithine decarboxylase in all tissues studied, including an extremely high activity in testis, was found to be infertile. Histological examination of the tissues of the latter animal revealed marked changes in testicular morphology. The germinal epithelium was hypoplastic, and the spermatogenesis was virtually totally shut off. Similar examination of male members of the first transgenic mouse line revealed comparable, yet less severe, histological changes in testis.